Preliminary data were obtained from a 30 cm ion thruster operating on krypton propellant over the input power range of 0.4-5.5 kW. The data are presented, and compared and contrasted to those obtained with xenon propellant over the same input power envelope. Typical krypton thruster efficiency was 70 percent at a specific impulse of approximately 5000 s, with a maximum demonstrated thrust-to-power ratio of approximately 42 mN/kW at 2090 s specific impulse and 1580 watts input power. Critical thruster performance and component lifetime issues were evaluated. Order-of-magnitude power throttling was demonstrated using a simplified power-throttling strategy. rhenium alloy tube and a thoriated tungsten orifice plate were employed in the discharge chamber and in the neutralizer. The orifice diameters of the discharge and the neutralizer cathodes were 1.52 mm and 0.51 mm, respectively. The cathodes utilize porous tungsten inserts impregnated with a low work function compound as the
Introduction
Recent studies have examined the potential use of krypton ion thruster-propelled electric orbit transfer vehicles for near-Earth space mission applications) '2 For these mission studies, krypton was selected over xenon as the propellant because of concern over the cost and availability of the quantities of xenon required for high energy space missions) Other analyses indicate, however, that the xenon production capacity is probably more than adequate for nearer-term electric propulsion applications: imately a factor of 7 higher voltage than that required with xenon, 7 at a flow rate of approximately 10 seem. Figure 1 compares the discharge losses as a function of beam current found for xenon and krypton for data obtained at > 80% discharge chamber propellant efficiency with grid set 1. As indicated in Figure  1 Overall Thruster Efficiency -
The overall thruster efficiency obtained with grid set 1 is plotted versus specific impulse in Figure 5 for both xenon and krypton propellants. The xenon data (from Further increases in specific impulse, beyond those indicated for krypton in Figure  5 , were not readily obtainable with grid set 1. This was because the optics were set at a close electrode gap which, for higher beam voltages, resulted in unacceptable arcing.
At the highest specific impulse for krypton in Figure   5 , These three approaches were examined. Figure 9 shows the maximum demonstrated powerthrottling range obtained with krypton propellant for the three throttling strategies.
The available power-throttling ranges for the full-, minimum-, and simplified-throttling strategies were approximately 13, 2.0, and 12 respectively.
The data for Figure 9 were generated in the following manner.
The performance and operating conditions identified in Table II The results of this strategy are shown in Figure   10 , a plot of power-throttling range versus beam current. The simplified-throttling approach was accomplished by duplicating as nearly as possible the full-throttling performance conditions of Table II , in terms of beam and total voltages and beam current, while maintaining constant discharge and neutralizer cathode flow rates. Throttling was thus accomplished through variation only of the ion optics voltages, the main plenum propellant flow rate, and the discharge current, all in discrete increments.
As indicated in Figure 9 , the power-throttling ranges for the full-and simplified-throttling strategies are substantially higher, by a factor of 6, than that obtainable with the minimum-throttling approach. This is because the full-and simplified-throttling strategies vary both the beam voltage and beam current, whereas the minimumthrottling approach varies the beam voltage at fixed beam current. As a result, the maximum power-throttling range available using the minimum-throttling approach is only approximately a factor of 2, and this value is essentially independent of beam current as indicated in Figure   10 . This range of input power is limited by the available range in net-to-total voltage ratios, which for the conditions identified in Figure 10 were from approximately 0.2-
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to-0.8. The lower limit was restricted by defocussing and direct impingement of ion beamlets onto the accelerator grid surface. The upper limit was restricted by electron backstreaming from the neutralizer.
Although the full-throttling strategy provides slightly higher power-throttling capability than that of the simplified-throttling strategy, the simplified approach does not require an active flow controller. Hence, from a powerthrottling and propellant management perspective, the simplified-throttling strategy would appear most attractive. Figure  11 compares the thruster efficiency versus specific impulse obtained using the three throttling approaches.
As indicated the thruster efficiency values for the full-and simplified-throttling strategies compare favorably.
The minimum-throttling strategy efficiency values are somewhat greater than those obtained using the other 2 strategies at low values of specific impulse. This is because, for a given specific impulse, the minimum-throttling approach is processing a higher beam current, which results in lower discharge losses and higher propellant efficiencies. Note, however, this is at the expense of the available specific impulse envelope.
The range of available specific impulse values using the minimum-throttling strategy is approximately 1.8, or nearly a factor of 2 lower than that obtainable with the other throttling approaches. This result is to-first-order independent of beam current. The minimum-throttling data shown in Figure  11 were obtained at a nominal beam current of 2.8 A. Figure 12 , a plot of thruster efficiency versus input power for the three throttling approaches, indicates the magnitude of the input power levels. The power envelopes available using the full-and simplified-throttling strategies are similar, and encompass that available with the minimum-throttling approach.
Additionally, at fixed input power, the thruster efficiency is higher using the full-and simplified-throttling as compared to that obtained with minimum-throttling ap- 
